
The Economist    February 26th 2009              1 | P a g e  

 

 
A Special Report From The Economist print edition on Waste 

Talking rubbish 

Feb 26th 2009 
From The Economist print edition 

Environmental worries have transformed the waste industry, says Edward McBride 
(interviewed hereύΦ .ǳǘ ƎƻǾŜǊƴƳŜƴǘǎΩ 
policies remain largely incoherent   

Eyevine 

THE stretch of the Pacific between Hawaii and California 
is virtually empty. There are no islands, no shipping 
lanes, no human presence for thousands of milesτjust 
sea, sky and rubbish. The prevailing currents cause 
flotsam from around the world to accumulate in a vast 
becalmed patch of ocean. In places, there are a million 
pieces of plastic per square kilometre. That can mean as 
much as 112 times more plastic than plankton, the first 
link in the marine food chain. All this adds up to perhaps 
100m tonnes of floating garbage, and more is arriving 
every day. 

Wherever people have beenτand some places where they have notτthey have left waste behind. Litter lines the 
ǿƻǊƭŘΩǎ ǊƻŀŘǎΤ ŘǳƳǇǎ Řƻǘ ǘƘŜ ƭŀƴŘǎŎŀǇŜΤ ǎƭǳǊǊȅ ŀƴŘ ǎŜǿŀƎŜ ǎƭƻǎƘ ƛƴǘƻ ǊƛǾŜǊǎ ŀƴŘ ǎǘǊŜŀƳǎΦ ¦Ǉ ŀōƻǾŜΣ ǘƘƻǳǎŀƴŘǎ ƻŦ 
fragments of defunct spacecraft careen through space, and occasionally more 
debris is produced by collisions such as the one that destroyed an American 
satellite in mid-February. Ken Noguchi, a Japanese mountaineer, estimates 
that he has collected nine tonnes of rubbish from the slopes of Mount 
Everest during five clean-up expeditions. There is still plenty left.  

The average Westerner produces over 500kg of municipal waste a yearτand 
ǘƘŀǘ ƛǎ ƻƴƭȅ ǘƘŜ Ƴƻǎǘ ƻōǾƛƻǳǎ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǊƛŎƘ ǿƻǊƭŘΩǎ ŘƛǎŎŀǊŘǎΦ Lƴ .ǊƛǘŀƛƴΣ 
for example, municipal waste from households and businesses makes up just 
24% of the total (see chart 1). In addition, both developed and developing 
countries generate vast quantities of construction and demolition debris, 
industrial effluent, mine tailings, sewage residue and agricultural waste. 
Extracting enough gold to make a typical wedding ring, for example, can 
generate three tonnes of mining waste. 

Out of sight, out of mind 

Rubbish may be universal, but it is little studied and poorly understood. Nobody knows how much of it the world 
generates or what it does with it. In many rich countries, and most poor ones, only the patchiest of records are kept. 
That may be understandable: by definition, waste is something its owner no longer wants or takes much interest in. 

http://audiovideo.economist.com/?fr_story=65e245cb9a86bfe3413f79c0e7414625c88647c2&rf=bm
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Ignorance spawns scares, such as the fuss ǎǳǊǊƻǳƴŘƛƴƎ bŜǿ ¸ƻǊƪΩǎ ƛƴŦŀƳƻǳǎ ƎŀǊōŀƎŜ ōŀǊƎŜΣ ǿƘƛŎƘ ƛƴ мфут ǎŀƛƭŜŘ ǘƘŜ 
Atlantic for six months in search of a place to dump its load, giving many Americans the false impression that their 
ŎƻǳƴǘǊȅΩǎ ƭŀƴŘŦƛƭƭǎ ƘŀŘ Ǌǳƴ ƻǳǘ ƻŦ ǎǇŀŎŜΦ Lǘ ŀƭǎƻ ƳŀƪŜǎ ƛǘ ƘŀǊŘ ǘƻ draw up sensible policies: just think of the endless 
debate about whether recycling is the only way to save the planetτor an expensive waste of time. 

Rubbish can cause all sorts of problems. It often stinks, attracts vermin and creates eyesores. More seriously, it can 
release harmful chemicals into the soil and water when dumped, or into the air when burned. It is the source of almost 
п҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƎǊŜŜƴƘƻǳǎŜ ƎŀǎŜǎΣ Ƴƻǎǘƭȅ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ ƳŜǘƘŀƴŜ ŦǊƻƳ ǊƻǘǘƛƴƎ ŦƻƻŘτand that does not include all the 
methane generated by animal slurry and other farm waste. And then there are some really nasty forms of industrial 
waste, such as spent nuclear fuel, for which no universally accepted disposal methods have thus far been developed. 

Yet many also see waste as an opportunity. Getting rid of it all has become a huge global business. Rich countries spend 
some $120 billion a year disposing of their municipal waste alone and another $150 billion on industrial waste, according 
to CyclOpe, a French research institute. The amount of waste that countries produce tends to grow in tandem with their 
economies, and especially with the rate of urbanisation. So waste firms see a rich future in places such as China, India 
and Brazil, which at present spend only about $5 billion a year collecting and treating their municipal waste. 

Waste also presents an opportunity in a grander sense: as a potential resource. Much of it is already burned to generate 
energy. Clever new technologies to turn it into fertiliser or chemicals or fuel are being developed all the time. Visionaries 
see a future in which things like household rubbish and pig slurry will provide the fuel for cars and homes, doing away 
with the need for dirty fossil fuels. Others imagine a world without waste, with rubbish being routinely recycled. As 
Bruce Parker, the head of the National Solid Wastes Management Association (NSWMA), an American industry group, 
Ǉǳǘǎ ƛǘΣ ά²Ƙȅ ŦƛǎƘ ōƻŘƛŜǎ ƻǳǘ ƻŦ ǘƘŜ ǊƛǾŜǊ ǿƘŜƴ ȅƻǳ Ŏŀƴ ǎǘƻǇ ǘƘŜƳ ƧǳƳǇƛƴƎ ƻŦŦ ǘƘŜ ōǊƛŘƎŜΚέ 

Until last summer such views were spreading quickly. Entrepreneurs were queuing up to scour rubbish for anything that 
could be recycled. There was even talk of mining old landfills to extract steel and aluminium cans. And waste that could 
not be recycled should at least be used to generate energy, the evangelists argued. A brave new wasteless world 
seemed nigh. 

But since then plummeting prices for virgin paper, plastic and fuels, and hence also for the waste that substitutes for 
them, have put an end to such visions. Many of the recycling firms that had argued rubbish was on the way out now say 
that unless they are given financial help, they themselves will disappear.  

Subsidies are a bad idea. Governments have a role to play in the business of waste management, but it is a regulatory 
and supervisory one. They should oblige people who create waste to clean up after themselves and ideally ensure that 
the price of any product reflects the cost of disposing of it safely. That would help to signal which items are hardest to 
get rid of, giving consumers an incentive to buy goods that create less waste in the first place. 

That may sound simple enough, but governments seldom get the rules right. In poorer countries they often have no 
rules at all, or if they have them they fail to enforce them. In rich countries they are often inconsistent: too strict about 
some sorts of waste and worryingly lax about others. They are also prone to imposing arbitrary targets and taxes. 
California, for example, wants to recycle all its trash not because it necessarily makes environmental or economic sense 
ōǳǘ ōŜŎŀǳǎŜ ǘƘŜ Ǝƻŀƭ ƻŦ άȊŜǊƻ ǿŀǎǘŜέ ǎƻǳƴŘǎ ǇƻƭƛǘƛŎŀƭƭȅ ŀǘǘǊŀŎǘƛǾŜΦ .ǊƛǘŀƛƴΣ ƳŜŀƴǿƘƛƭŜΣ Ƙŀǎ ǎǘŀǊǘŜŘ ǘŀȄƛƴƎ ƭŀƴŘŦƛƭƭǎ ǎƻ 
heavily that local officials, desperate to find an alternative, are investing in all manner of unproven waste-processing 
technologies. 

As for recycling, it is useless to urge people to salvage stuff for which there are no buyers. If firms are passing up easy 
opportunities to reduce greenhouse-gas emissions by re-using waste, then governments have set the price of emissions 
too low. They would do better to deal with that problem directly than to try to regulate away the repercussions. At the 
very least, governments should make sure there are markets for the materials they want collected. 
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This special report will argue that, by and large, waste is being better managed than it was. The industry that deals with 
it is becoming more efficient, the technologies are getting more effective and the pollution it causes is being controlled 
more tightly. In some places less waste is being created in the first place. But progress is slow because the politicians 
who are trying to influence what we discard and what we keep often make a mess of it. 

A special report on waste 

You are what you throw away 

Feb 26th 2009 
From The Economist print edition 

The anthropology of garbage 

WASTE can be a revelation. Excavations of old rubbish tips (or middens, as archaeologists call them) provide much of our 
knowledge of everyday life in the past. Many ancient civilisations piled up mountains of garbage. At a spot in America 
ŎŀƭƭŜŘ tƻǇŜΩǎ /ǊŜŜƪΣ ƻƴ ǘƘŜ ǎƘƻǊŜǎ ƻŦ ǘƘŜ tƻǘƻƳŀŎ ǊƛǾŜǊΣ ƻȅǎǘŜǊ ǎƘŜƭƭǎ ŘƛǎŎŀǊŘŜŘ ōȅ ǘƘŜ ǇǊŜ-Columbian inhabitants cover 
an area of 30 acres (12 hectares) to an average depth of ten feet. Enormous shell middens can be found all over the 
world, wherever ancient migrants came across handy oyster and mussel beds. 

Archaeologists have found papyruses inscribed with parts of lost plays by Sophocles and Euripides in a Greco-Roman 
rubbish tip in Egypt. The same site, near the ancient town of Oxyrhynchus, yielded a wealth of 2,000-year-old invoices, 
receipts, tax returns and other documents. 

aƻŘŜǊƴ ǿŀǎǘŜ Ŏŀƴ ōŜ Ŝǉǳŀƭƭȅ ŜƴƭƛƎƘǘŜƴƛƴƎΦ 5ǳǎǘōƛƴǎ ƎŜƴŜǊŀƭƭȅ ǇǊƻǾƛŘŜ ŀ ƳƻǊŜ ƘƻƴŜǎǘ ŀŎŎƻǳƴǘ ƻŦ ǘƘŜƛǊ ƻǿƴŜǊǎΩ 
behaviour than do the owners themselves. A research programme at the University of Arizona conducted several studies 
ŎƻƳǇŀǊƛƴƎ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƻǿƴ ŀǎǎŜǎǎƳŜƴǘǎ ƻŦ ǘƘŜƛǊ Ƙŀōƛǘǎ ǿƛǘƘ ǘƘŜ ǊŜŎƻǊŘ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜƛǊ ǊǳōōƛǎƘΦ Lǘ ǘǳǊƴŜŘ ƻǳǘ ǘƘŀǘ 
people wasted much more food than they realised, claimed to cook from scratch more often than they really did and ate 
more junk food and less virtuous stuff than they admitted. For example, they overestimated their consumption of liver 
by 200%. A survey on consumption of red meat was particularly telling. Rich households, perhaps wanting to be seen to 
be eating healthily, claimed to consume less of it than they did, whereas poor ones, possibly indulging in wishful 
thinking, claimed to eat more.  

The project uncovered many other oddities of human behaviour. For example, a well-publicised shortage of a particular 
product actually causes people to throw more of it away, perhaps because they have bought too much of it. Similarly, a 
public campaign to get people to take hazardous waste to special collection points makes them put more of it in the bin. 
Such campaigns seem to prompt them to have a clear-out but they often do not make it to the collection point. 

5ƻƴΩǘ ŀǎƪΣ ŘƛƎ 

Waste can be used to determine with great accuracy how many people are living in a particular place, how old they are, 
Ƙƻǿ ƳǳŎƘ ǘƘŜȅ ŜŀǊƴ ŀƴŘ ǿƘƛŎƘ ŜǘƘƴƛŎ ƎǊƻǳǇ ǘƘŜȅ ŎƻƳŜ ŦǊƻƳΦ !ƳŜǊƛŎŀΩǎ /Ŝƴǎǳǎ .ǳǊŜŀǳ Ƙŀǎ ǘƻȅŜŘ ǿƛǘƘ ǘƘŜ ƛŘŜŀ ƻŦ ǳǎƛƴƎ 
Řŀǘŀ ŘŜǊƛǾŜŘ ŦǊƻƳ ŀƴŀƭȅǎŜǎ ƻŦ ƘƻǳǎŜƘƻƭŘ ǊǳōōƛǎƘ ǘƻ ŀŘƧǳǎǘ ƛǘǎ ǎǳǊǾŜȅ ŘŀǘŀΦ !ƳŜǊƛŎŀΩǎ {ǳǇǊŜƳŜ /ƻǳǊǘ Ƙŀǎ ŀƭǎƻ 
acknowledged the importance of waste, ruling that police may rummage through trash left out for collection without a 
warrant. 
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Down in the dumps 

Feb 26th 2009 
From The Economist print edition 

Managing waste properly is expensive, which is why rich countries mostly do it better than 
poor ones 

THERE are really only three things you can do with waste: bury it, burn it or recycle it. All of them carry environmental 
and financial costs, and all require careful management. At first sight burying or burning the stuff seem the simplest 
options, but the potentially hazardous consequences require strict controls, as this section will show. Recycling, which is 
a highly complicated business, will be dealt with in a later section (see article). 

¢ƘŜ ǾŜǊȅ ƛŘŜŀ ǘƘŀǘ ǿŀǎǘŜ ƴŜŜŘǎ ǘƻ ōŜ άƳŀƴŀƎŜŘέ ƛǎ ǊŜƭŀǘƛǾŜƭȅ ƴŜǿΦ ¢ƘǊƻǳƎƘƻǳǘ ƳǳŎƘ ƻŦ ƘǳƳŀƴ ƘƛǎǘƻǊȅ ǿŀǎǘŜ ǘƻƻƪ ŎŀǊŜ 
of itself, and in many parts of the world it still does. In poor agricultural societies there is not much of it to begin with. 
Broken tools and worn clothes are repaired, food scraps are fed to livestock and so on. In such places waste is seen as 
having an inherent value. The reason why plastic bags blow about by the roadsides in so many poor countries, says 
Philippe Chalmin of the Université Paris Dauphine, is not that the local people are litterbugs but that they are frugal 
enough not to need a waste-collection system of any sort. Plastic bags are among the few items they cannot recycle. 

Waste first became a problem in cities, where it accumulated faster than it rotted away, creating an eyesore and a 
ƘŜŀƭǘƘ ƘŀȊŀǊŘΦ Lƴ мррн {ƘŀƪŜǎǇŜŀǊŜΩǎ ŦŀǘƘŜǊ ǿŀǎ ŦƛƴŜŘ ŀ ǎƘƛƭƭƛƴƎ ŦƻǊ ƭŜŀǾƛƴƎ ŜȄŎǊŜƳŜƴǘ ƛƴ ǘƘŜ ǎǘǊŜŜǘ ƛƴǎǘŜŀŘ ƻŦ ǘŀƪƛƴƎ ƛǘ ǘƻ 
the deǎƛƎƴŀǘŜŘ ǎǇƻǘ ŀǘ ǘƘŜ ŜŘƎŜ ƻŦ ǘƻǿƴΦ .ŜƴƧŀƳƛƴ CǊŀƴƪƭƛƴ ƘŜƭǇŜŘ ǘƻ ǎŜǘ ǳǇ !ƳŜǊƛŎŀΩǎ ŦƛǊǎǘ ǎǘǊŜŜǘ-cleaning service in 
Philadelphia in 1757. But even in cities most items that would now be considered rubbish were collected and put to use. 
Human and animal droppings were gathered up and spread on fields as fertiliser. Rags were used to make paper.  

 

Anything that had no further use was, and still is, burned or buried. To 
begin with, dumps were simply places where waste was left to rot with 
little or no treatment. At best, a layer of dirt or debris was spread over the 
decaying rubbish to help control smells and vermin, a technique adopted 
by the inhabitants of Knossos in Crete in about 3000BC.  

The amount of waste a community generates tends to grow with its 
economy (see chart 2). Thus America produces over 700kg of municipal 
ǿŀǎǘŜ ǇŜǊ ǇŜǊǎƻƴ ŜŀŎƘ ȅŜŀǊΣ ŎƻƳǇŀǊŜŘ ǿƛǘƘ bŀƛǊƻōƛΩǎ ннлƪƎΦ ¢ƘŜ ǊƛŎƘŜǊ 
people get, the more paper, plastic and metals they chuck out, so the proportion of food waste goes down. Ash tends to 
disappear from household waste altogether as electricity and gas replace coal- and wood-fired boilers and stoves.  

Buried, not gone 

The increased volume of waste going to landfill causes several problems. The first one is to find enough space for it. 
Some counǘǊƛŜǎ ƘŀǾŜ ƴƻ ǘǊƻǳōƭŜ ǿƛǘƘ ǘƘŀǘΥ !ƳŜǊƛŎŀΩǎ ŜȄƛǎǘƛƴƎ ƭŀƴŘŦƛƭƭǎΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ƘŀǾŜ нл ȅŜŀǊǎΩ ǿƻǊǘƘ ƻŦ ŎŀǇŀŎƛǘȅ ƭŜŦǘΣ 
according to NSWMA, the industry group. The former Fresh Kills landfill in New York, at 12 square kilometres (five 
square miles), is the worlŘΩǎ ōƛƎƎŜǎǘ Ƴŀƴ-ƳŀŘŜ ǎǘǊǳŎǘǳǊŜΣ ŘǿŀǊŦƛƴƎ 9ƎȅǇǘΩǎ ǇȅǊŀƳƛŘǎΦ .ǳǘ ƛƴ ŘŜƴǎŜƭȅ ǇƻǇǳƭŀǘŜŘ ŎƻǳƴǘǊƛŜǎ 
such as Singapore, or in mountainous places such as Japan, finding an appropriate site can be hard. 

Even where plenty of land is available, locals are often hostile to landfills because of the damage they can do to human 
health and to the environment. Densely packed organic matter produces methane as it rots, which can catch fire or 

http://www.economist.com/specialreports/displaystory.cfm?story_id=13135337
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cause explosions. That is also bad for the atmosphere, because methane is a greenhouse gas 21 times more potent than 
carbon dioxide. The process of decay produces ammonia too, which in sufficient concentrations can poison fish and 
amphibians and render water undrinkable.  

The changing composition of waste going to landfill also gives rise to other forms of pollution. The bacteria that break 
down rotting waste produce acids. In the past the high proportion of ash in household rubbish would have helped to 
neutralise them, but now they can be concentrated enough to dissolve poisonous heavy metals such as lead and 
cadmium. Water leaching through the landfill can carry such toxins into the groundwater or nearby bodies of water, and 
from there into drinking water and the food chain. 

Western household waste is full of dangerous chemicals. There are paints and batteries containing lead; thermometers 
and lightbulbs containing mercury; electronic goods full of hazardous substances; pesticides from the garden; solvents 
for cleaning; and used motor oil from the garage, to name a few of the most common. In theory, none of these items 
should go into ordinary landfills. In practice, many do. 

Industrial waste, medical waste and mining waste often contain toxic substances in even greater quantities and 
ŎƻƴŎŜƴǘǊŀǘƛƻƴǎΦ /ȅŎƭhǇŜ ŜǎǘƛƳŀǘŜǎ ǘƘŀǘ ǘƘŜ ǿƻǊƭŘΩǎ ōƛƎƎŜst economies produce perhaps 150m tonnes of hazardous 
waste a year between them, but information is alarmingly thin on the ground. Heavy metals and acids often commingle 
in mining waste, much as they do in ordinary landfills, and can leach into the soil and water. At the most polluted sites 
even the dust blown from tailings can be dangerous. 

Yet the main alternative, burning waste, can be just as bad, both for people and for the planet. Smoke from incineration 
may carry many of the same toxic substances up the chimney and into the atmosphere. Nitrogen and sulphur in the 
smoke contribute to acid rain, and soot particles cause respiratory problems. In addition, burning organic waste 
produces chemicals called dioxins and furans, suspected carcinogens which damage the nervous and immune systems, 
among other ill effects, and are harmful even in minuscule quantities. After burning there is still the ash to be disposed 
of, usually in a landfill, again with potentially baleful consequences. 

In the 1960s and 1970s a series of grisly accidents with toxic waste prompted governments in rich countries to regulate 
its disposal more stringently. In Japan, for example, the discharge of mercury-laden chemicals into Minamata Bay killed 
at least 1,000 people and made another 10,000 ill. In America a neighbourhood in Niagara Falls called Love Canal turned 
out to have been built on top of clay pits containing hazardous waste from a chemical factory. Following a huge rise in 
birth defects and miscarriages the government moved over 800 families to new homes. 

Most Western governments have since imposed rules to minimise pollution from landfills and incinerators and to 
prevent leaks of toxic waste. Firms generally need a licence to use, transport or dispose of the most dangerous 
substances, which are kept track of and often have to be treated before incineration or landfilling. These rules tend to 
be strictly enforced. Last month, for example, firms and municipalities that had dumped hazardous waste in a landfill in 
New Jersey, causing local groundwater to be contaminated, agreed to a legal settlement of almost $100m to cover past 
and future clean-up costs. 

Modern landfills are forced to take elaborate precautions (see article for an example from a British town called Pitsea). 
At a recent hearing about the proposed expansion of a landfill on the coast of California, one questioner disputed a 
ōǳǊŜŀǳŎǊŀǘΩǎ ŎƭŀƛƳ ǘƘŀǘ Ǝƭƻōŀƭ ǿŀǊƳƛƴƎ ǿƻǳƭŘ ƴƻǘ ŎŀǳǎŜ ǎŜŀ levels to rise fast enough to affect the site. Another 
wondered whether the landfill was as earthquake-proof as its owners claimed. A third queried the location of the wells 
used to test for groundwater contamination. Several worried that the five-yearly reviews of all these precautions would 
not be tough enough. The application was eventually approvedτbut a decade had passed since it was first lodged. 

 
 
 
 
 

http://www.economist.com/specialreports/displaystory.cfm?story_id=13167515
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Eyevine 

Hulking hazards 

Lƴ Ƙƛǎ ōƻƻƪ ά¢ƘŜ 9ŎƻƴƻƳƛŎǎ ƻŦ ²ŀǎǘŜέΣ wƛŎƘŀǊŘ tƻǊǘŜǊΣ ŀƴ ŀŎŀŘŜƳƛŎΣ ŜȄŀƳƛƴŜŘ the costs 
ŀƴŘ ōŜƴŜŦƛǘǎ ƻŦ ǘƘŜ !ƳŜǊƛŎŀƴ ƎƻǾŜǊƴƳŜƴǘΩǎ ŘŜŎƛǎƛƻƴ ǘƻ ǘƛƎƘǘŜƴ ŎƻƴǘǊƻƭǎ ƻƴ ƭŜŀŎƘŀǘŜ ŦǊƻƳ 
landfills in 1991, using data supplied by the Environmental Protection Agency (EPA). The 
EPA said its new rules would save 2.4 people from cancer over 300 years, at a cost, Mr 
tƻǊǘŜǊ ŎŀƭŎǳƭŀǘŜŘΣ ƻŦ ϷоΦр ōƛƭƭƛƻƴ ŜŀŎƘΦ LŦ ǘƘŜ ŀƎŜƴŎȅΩǎ ǎǘŀƴŘŀǊŘ ŘƛǎŎƻǳƴǘ ǊŀǘŜ ƛǎ ŀǇǇƭƛŜŘΣ 
the cost rises to $32 billion for each life saved. True, leachate can lead to many lesser 
health problems and environmental effects that the EPA did not assess. But the sums give 
a sense of how stringent landfill regulation in rich countries has become. 

The same is true of the rules for incinerators. Indeed, their advocates now prefer to call 
them waste-to-energy or energy-from-waste plants, which sounds more positive. One of 
ǘƘŜ ǿƻǊƭŘΩǎ ōƛƎƎŜǎǘ ǎǳŎƘ ǇƭŀƴǘǎΣ ƛƴ CŀƛǊŦŀȄ /ƻǳƴǘȅΣ ±ƛǊƎƛƴƛŀΣ ǘŀƪŜǎ ƛƴ ŀōƻǳǘ мƳ ǘƻƴƴŜǎ ƻŦ 
municipal waste a year, slightly more than the Pitsea landfill. Two sinister-looking six-
taloned mechanical claws worthy of a Bond film grasp rubbish five tonnes at a time and 
drop it onto a conveyor. The moving metal grates carry the waste slowly through a furnace at ever-increasing 
temperatures to ensure a thorough burn. The plant generates up to 80MW, enough to power 75,000 homes. 

In the control room technicians pore over second-by-second readings of the levels of different pollutants in the exhaust. 
To eliminate dioxins, regulations require that the waste reach a temperature of at least 1,800°F. In the smokestack, 
different filters remove oxides of sulphur and nitrogen, acidic gases, heavy metals and soot. All the water used goes 
through its own treatment plant. The ash is moved straight to an adjacent landfill, where it takes up only a tenth of the 
volume of the original waste.  

Burnt offerings 

¢ƘŜ 9t! Ƙŀǎ ŎŀƭŎǳƭŀǘŜŘ ǘƘŀǘ ǎǳŎƘ ŎƻƴǘǊƻƭǎ ƘŀǾŜ ǊŜŘǳŎŜŘ ŜƳƛǎǎƛƻƴǎ ƻŦ ŘƛƻȄƛƴǎ ŀƴŘ ŦǳǊŀƴǎ ŦǊƻƳ !ƳŜǊƛŎŀΩǎ ƛƴŎƛƴŜǊŀǘƻǊǎ 
from 8,900 grams a year to 80. By contrast, burning of household and garden waste in barrels and bonfires produces 500 
grams a year. DŜǊƳŀƴȅΩǎ ŜƴǾƛǊƻƴƳŜƴǘ ƳƛƴƛǎǘǊȅ ǊŜŎƪƻƴǎ ǘƘŀǘ ƛƴŎƛƴŜǊŀǘƻǊǎ ƘŀǾŜ ŀŎǘǳŀƭƭȅ ƘŜƭǇŜŘ ǘƻ ƛƳǇǊƻǾŜ ŀƛǊ ǉǳŀƭƛǘȅ ōȅ 
reducing the need for dirtier coal-fired power plants. Yet local authorities in many countries remain hostile to new 
incinerators. No new ones have been built in America, for example, since 1995. 

Lǘ ǿƻǳƭŘ ōŜ ǊŜŎƪƭŜǎǎ ǘƻ ŎƭŀƛƳ ǘƘŀǘ ǎǘǊƛŎǘŜǊ ŎƻƴǘǊƻƭǎ ƘŀǾŜ ǎƻƭǾŜŘ ŀƭƭ ǘƘŜ ²ŜǎǘΩǎ ǿŀǎǘŜ ǇǊƻōƭŜƳǎΦ aǳŎƘ ǎǘƛƭƭ ǊŜƳŀƛƴǎ ǘƻ ōŜ 
cleared up from the time before the new rules were adopted. And no regulations are foolproof. Environmental groups 
such as Greenpeace argue that landfill gas systems capture a lower proportion of methane emissions than waste firms 
claim, and that the liners that keep leachate in landfills are bound to spring leaks sooner or later. The regulators who say 
that burning rubbish is now safe were making the same claim when incinerators were still spewing out dioxins. And 
anything that is burned rather than recycled represents an energy loss, since more power will be needed to produce 
replacement materials from scratch. 

On the whole, however, landfills and incinerators seem to attract a disproportionate amount of scrutiny and 
regulationτespecially given that some equally dangerous facilities are barely monitored at all. A worrying loophole in 
!ƳŜǊƛŎŀΩǎ Ǌules was revealed in December of last year when a collapsed dyke sent a billion gallons of toxic sludge 
pouring into 300 acres of rural Tennessee. The sludge, a mixture of water and ash from a coal-fired power plant, 
contained significant amounts of poisonous heavy metals. Officials say the local drinking water is still safe, although the 
spill has killed fish in nearby rivers. The utility concerned, the Tennessee Valley Authority, says it is spending $1m a day 
on the clean-up. 
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That coal-ash pond in Tennessee is just one of about 1,300 similar repositories across America. The EPA believes that lax 
disposal of coal ash has led to the contamination of groundwater in 24 states. But under pressure from utilities it had 
previously dropped plans to classify coal aǎƘ ŀǎ ƘŀȊŀǊŘƻǳǎ ǿŀǎǘŜΦ [ŀǎǘ ƳƻƴǘƘ [ƛǎŀ WŀŎƪǎƻƴΣ ǘƘŜ ŀƎŜƴŎȅΩǎ ƴŜǿ ōƻǎǎΣ 
promised in her confirmation hearing to return to the subject. 

In poor countries waste is still much less strictly regulated, and the few rules are seldom enforced. In Madagascar, for 
example, only 6% of the rubbish is collected at all. Other countries manage to gather their waste, but do not supervise 
its disposal. The biggest landfill in Mumbai, India, called Deonar dumping ground, is just that. Opened in 1927, it 
occupies the same area as Pitsea but takes in almost twice as much waste a year. Goats and buffaloes graze amid the 
reeking mounds, and thousands of scavengers comb the site, looking for items of value. When trucks arrive to dump 
ǘƘŜƛǊ ƭƻŀŘǎΣ ǘƘŜǎŜ άǊŀƎ-ǇƛŎƪŜǊǎέ ǎǳǊƎŜ ŦƻǊǿŀǊŘ to get first choice of the refuse. The ensuing mêlées often lead to injuries, 
ǎŀȅǎ tǊŀƪŀǎƘ ¢ŀǿŀǎŜΣ 5ŜƻƴŀǊΩǎ ƳŀƴŀƎŜǊΦ 

Hold your nose 

Mr Tawase has no budget for fencing or crowd control, let alone modern environmental safeguards. No attempt is made 
to control leachate, which swills out into the surrounding creeks and marshes and on into the Arabian Sea. He does not 
know how dangerous it is, because the water is not tested. Nor is there any system to collect landfill gas. So during the 
dry season several firŜǎ ōǊŜŀƪ ƻǳǘ ŜǾŜǊȅ Řŀȅ ŀƴŘ ǎƳƻǳƭŘŜǊ ŀǿŀȅΣ ǊŜƭŜŀǎƛƴƎ ǇƭǳƳŜǎ ƻŦ ŀŎǊƛŘ ǎƳƻƪŜΦ aǊ ¢ŀǿŀǎŜΩǎ ǎǘŀŦŦ ǘǊȅ 
to fight these with a water truck and hoses. 

Local residents complain that the dump gives off horrible smells 
and that the smoke from the fires causes asthma and other 
respiratory ailments. They regularly lodge complaints and march 
ƛƴ ǇǊƻǘŜǎǘ ǘƻ ǘƘŜ Ŏƛǘȅ ŎƻǳƴŎƛƭΩǎ ƻŦŦƛŎŜǎΦ [ŀǎǘ ȅŜŀǊ ǎƻƳŜ ǿŜƴǘ ƻƴ 
hunger strike. Local officials freely admit that the dump is a source 
of serious pollution. 

Deonar is by no means unusǳŀƭΦ aƻǎǘ ƻŦ ǘƘŜ ŘŜǾŜƭƻǇƛƴƎ ǿƻǊƭŘΩǎ 
waste, says Luis Diaz, of CalRecovery, a waste consultancy, is put 
into open dumps with no controls on leachate or landfill gas. 
Open burning of waste, another common disposal method, 
releases lots of dioxins, just as it did in incinerators in the rich 
world before the rules were tightened. 

Greenpeace 
Not as clean as it looks 

Lƴ нллт ǘƘŜ .ƭŀŎƪǎƳƛǘƘ LƴǎǘƛǘǳǘŜΣ ŀƴ !ƳŜǊƛŎŀƴ bDhΣ ƭƛǎǘŜŘ 5ŀƴŘƻǊŀ ƛƴ YŜƴȅŀΣ ǘƘŜ ǎƛǘŜ ƻŦ bŀƛǊƻōƛΩǎ Ƴŀƛƴ ŘǳƳǇΣ ŀƳƻƴƎ ǘƘŜ 
ǿƻǊƭŘΩǎ ол Ƴƻǎǘ ǇƻƭƭǳǘŜŘ ǎǇƻǘǎΦ hǘƘŜǊ ǇƭŀŎŜǎ ƻƴ ǘƘŜ ƛƴǎǘƛǘǳǘŜΩǎ ƭƛǎǘ ƛƴŎƭǳŘŜŘ [ŀ hǊƻȅŀΣ tŜǊǳΣ ǿƘŜǊŜ ǇƻƻǊƭȅ ƳŀƴŀƎŜŘ 
effluent from 80 years of mining and smelting has left local children with three times more lead in their blood than the 
²ƻǊƭŘ IŜŀƭǘƘ hǊƎŀƴƛǎŀǘƛƻƴΩǎ ǊŜŎƻƳƳŜƴŘŜŘ ƳŀȄƛƳǳƳΤ and Dzerzhinsk, Russia, where 300,000 tonnes of chemical waste 
were disposed of haphazardly, mostly in Soviet times. Life expectancy in the city is 42 years for men and 47 for women. 

Another big worry is the export of hazardous waste from rich countries, where it would be expensive to get rid of, to 
poor ones, where it can be dumped cheaply. In principle, under a treaty called the Basel Convention, this is illegal unless 
the receiving government has given explicit prior consent. But exporters sometimes succeed in passing off waste 
chemicals as useful ones, or clapped-out computers as donations for the poor. If ill-paid customs officials spot the 
deception, they can often be bribed to turn a blind eye. 

The United Nations estimates that the world discards up to 50m tonnes of electronic goods, or e-waste, every year. 
Official recycling efforts in rich countries capture just a small fraction of this, according to Greenpeace. Most ends up in 
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poor countries where scavengers break apart old mobile phones, computers and televisions to extract valuable metals 
for recycling, releasing various harmful substances in the process. In an area in Ghana where e-waste is stripped, 
Greenpeace recently found high levels of lead, dioxins and phthalates, which can damage the liver and testes. Similar 
degrees of contamination have been found at e-waste dumps in India and China. 

Many poor countries have built thriving, officially sanctioned industries to recycle waste that would be considered 
hazardous in the rich world. Almost all thŜ ǿƻǊƭŘΩǎ ōƛƎ ǎƘƛǇǎΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ŀǊŜ ŘƛǎƳŀƴǘƭŜŘ ŀƴŘ ǊŜŎȅŎƭŜŘ ƛƴ LƴŘƛŀΣ 
Bangladesh and Pakistan. Shipbreaking provides jobs for tens of thousands of people, as well as cheap raw materials for 
industry. But slicing up huge oil tankers or freighters on beaches releases oil, heavy metals, dioxins, asbestos and other 
toxic chemicals into the sea. 

Last voyage 

¢ƘŜ ǎŜŀ ƛǎ ǘƘŜ ǳƭǘƛƳŀǘŜ ǊŜŎŜǇǘŀŎƭŜ ŦƻǊ ƳǳŎƘ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǿŀǎǘŜΦ wǳōōƛǎƘ ƛǎ ŘǳƳǇŜŘ ƛƴǘƻ ƛǘ ōȅ ǎƘƛǇǎΣ ƻǊ ǘƘǊƻǿƴ ƻǊ ōƭƻǿƴ 
into it from coastal settlements, or washed into it through rivers, drains and sewage pipes. According to the United 
Nations Environment Programme (UNEP), perhaps 6.4m tonnes of waste finds its way into the sea each year. The Pacific 
άƎȅǊŜέ ƛǎ ǘƘŜ ǿƻǊǎǘ-affected area, but the problem is universal. Research suggests that every square kilometre of the 
ocean has an average of 13,000 pieces of plastic floating in it. And according to other studies, the floating portion makes 
ǳǇ Ƨǳǎǘ мр҈ ƻŦ άƳŀǊƛƴŜ ƭƛǘǘŜǊέΤ ŀƴƻǘƘŜǊ мр҈ ǿŀǎƘŜǎ ǳǇ ƻƴ ǘƘŜ ǎƘƻǊŜ ŀƴŘ 70% ends up on the sea bed. 

The plastic waste, in particular, does great harm to marine life. Birds, fish and other animals often die after becoming 
entangled in it or mistakenly eating it. It can smother reed beds, reefs and other important ecosystems. It can absorb 
toxins, making it more dangerous still to ingest. Even tiny barnacles take in microscopic fragments of the stuff, which 
then move up the food chain, with unknown consequences. The damage is not just to the environment but to fisheries 
and tourƛǎƳ ǘƻƻΦ ¸Ŝǘ ǘƘŜ ǿƻǊƭŘΩǎ ƎƻǾŜǊƴƳŜƴǘǎ ƘŀǾŜ ƳŀŘŜ ƭƛǘǘƭŜ ŜŦŦƻǊǘ ǘƻ ǊŜƎǳƭŀǘŜ ƳŀǊƛƴŜ ǿŀǎǘŜ ŀǘ ŀƭƭΦ  

A better hole 

Feb 26th 2009 
From The Economist print edition 

The charms of modern landfills 

LANDFILLS in rich countries have to jump through a lot of hoops to make themselves acceptable these days. For 
example, the facility at Pitsea in Britain, on the banks of the River Thames near London, accepts only solid municipal and 
commercial waste, because European law prohibits the mingling of liquid and solid waste, and of hazardous and non-
hazardous waste. Its permit allows it to take in a million tonnes of waste a year. The plan requires the parts of the site 
ŦŀŎƛƴƎ ŀ ƴŜŀǊōȅ ǊƻŀŘ ŀƴŘ ƘƻǳǎŜǎ ǘƻ ōŜ ŦƛƭƭŜŘ ƛƴ ŀƴŘ ǊŜƘŀōƛƭƛǘŀǘŜŘ ŦƛǊǎǘ ǘƻ ƘŜƭǇ ƘƛŘŜ ƛǘ ŦǊƻƳ ƭƻŎŀƭǎΩ ŜȅŜǎτeven though just 
across the river a massive oil refinery looms. 

The landfill sits on a natural foundation of London clay which is more or less impermeable. The owner, Veolia 
Environnement, one of the giants of the industry, has built an underground wall of similarly waterproof clay around the 
site which extends deep enough to reach the natural barrier below. The idea is to seal off the landfill from the 
surrounding marshes and river, preventing any contaminated waterτάƭŜŀŎƘŀǘŜέ ƛƴ ǘƘŜ ƛƴŘǳǎǘǊȅ ƧŀǊƎƻƴτfrom leaking 
out. Landfills without the benefit of a naturally impermeable layer use plastic liners and imported clay. 

A system of ditches and drains collects all the leachate, which is pumped through a treatment plant similar to a sewage 
works. Before it can be released back into the nearby watercourses it has to meet stringent standards, including 
maximum levels of ammonia, heavy metals and any chemicals that might cause oxygen depletion. Veolia is required to 
sample water from the surrounding area regularly. 
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The firm also has to collect the methane emitted by the landfill, which has meant sinking 1,000 wells at regular intervals 
across the 120-hectare site. The gas fuels ten turbines, each of which generates 14MW of electricity. Air quality, dust, 
litter, odours and vermin are strictly controlled too. At other sites Veolia has to use falcons, cannons, scarecrows, sonar 
and other gadgets to scare off the birds that try to scavenge on the rubbish, but not at Pitsea, because the surrounding 
ǿŜǘƭŀƴŘǎ ŀǊŜ ŀƳƻƴƎ .ǊƛǘŀƛƴΩǎ few remaining breeding grounds of the black-tailed godwit. 

From here to eternity 

Veolia must also set aside money to ensure that the leachate continues to be treated, the gas collected, the local 
environment monitored and any damage remedied after the landfill stops accepting waste, which is meant to happen in 
2015. Funding for these financial guarantees makes up 10-15% of the tipping fee of around £25 a tonne (not including 
ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ƭŀƴŘŦƛƭƭ ǘŀȄύΦ ¢ƘŜ ŦƛǊƳΩǎ ƭƛŀōƛƭƛǘȅ ƭŀǎǘǎ ŀǎ ƭƻƴƎ ŀǎ ǘƘŜ ƭŀƴŘŦƛƭƭ continues to generate leachate or gas. All the 
data on pollutants are published. Visitors are always amazed, the site manager says, to discover how much more there is 
to landfilling than tipping waste in a hole. 

The appliance of science 

Feb 26th 2009 
From The Economist print edition 

Trash goes high-tech 

CAN a landfill ever be too sanitary? Perhaps surprisingly, the answer is yes. Some of them, it turns out, are so dry and 
airtight that their contents never rot. During its excavations of different landfills, the Garbage Project at the University of 
Arizona has encountered 15-year-old steak, with fat and meat intact, and 30-year-old newspapers, still quite legible. It 
concluded that in many landfills only food and garden clippings rot. Other supposedly biodegradable materials, such as 
paper and wood, often do not decompose at all. 

That may sound like a good thing because it reduces methane emissions and leachate. But it also spreads out the risk of 
pollution over a very long period. And methane is difficult to capture in small volumes at low concentrations. So Waste 
aŀƴŀƎŜƳŜƴǘΣ !ƳŜǊƛŎŀΩǎ ōƛƎƎŜǎǘ ǿŀǎǘŜ ŦƛǊƳΣ Ƙŀǎ ōŜŜƴ ŜȄǇŜǊƛƳŜƴǘƛƴƎ ǿƛǘƘ ŀ ǘȅǇŜ ƻŦ ƭŀƴŘŦƛƭƭ ŎŀƭƭŜŘ ŀ άōƛƻǊŜŀŎǘƻǊέΣ 
designed to ensure and accelerate the decay of biodegradable waste by injecting a mixture of air, water and recycled 
leachate. That should increase not just the amount of methane collected but also the capacity of the landfill, since waste 
shrinks as it rots. It should also reduce the degree of monitoring and treatment needed after closure, and allow the site 
to be put to another use more quickly. 

Waste Management has tried pumping different mixtures through landfills to achieve the desired effect, and found that 
injections of out-of-date beer and soft drinks work better than water. It has managed to produce gas four times faster 
than normal and reduce the volume of the waste by up to 35%. The firm has already applied the technique to six landfills 
and plans to add more this year and next.  

Burying is not the only form of waste disposal where new techniques are being tested: burning and recycling, which in 
some countries account for a large proportion of the total (see chart 3), are also going through great technological 
upheaval. The next section of this report (see article) looks at recycling in the traditional sense, of salvaging used metal, 
plastic and paper. But the sort of recycling where the kit is changing fastest is arguably the humblest: composting. 
Converting waste into fertiliser saves space in landfills and provides an extra source of revenue. But traditional 
composting does not save as many greenhouse-gas emissions as it might, since it still involves decomposition. 

http://www.economist.com/specialreports/displaystory.cfm?story_id=13135337
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Hence the recent enthusiasm for a technique called anaerobic digestion, 
which extracts energy and fertiliser from biodegradable waste while also 
reducing emissions. Animal slurry, food scraps or garden clippings are 
placed in vessels that capture the methane as they decompose, leaving 
nothing but liquid and solid fertiliserτwhich add to the emissions savings 
by taking the place of chemical fertilisers made from fossil fuels. 

However, even small amounts of stray plastic or glass can cause the whole 
process to break down. Municipalities that ask residents to separate their 
biodegradable waste from other rubbish often end up with material that is 
too contaminated to be of much use. It is only in places with lots of farms 

generating big quantities of animal slurry, such as Denmark and southern America, that the practice is taking off. 

Another nascent treatment for biodegradable waste is enzymatic hydrolysis, which uses enzymes to break down 
complex molecules into sugars from which ethanol can be fermented. At present this process is uneconomic, but Steen 
Riisgaard, the boss of Novozymes, one of the firms that make the enzymes, says the cost is falling fast and claims that his 
American customers will be making money by 2011, with the help of government subsidies. 

If Mr Riisgaard is right, there is a wealth of farm waste that could be turned into fuel, from corn cobs to citrus peel to 
wood chips. By 2030, America aims to produce 5% of its power, 20% of its transport fuel and 25% of its chemicals from 
biomassτmostly farm, forestry and municipal waste. By the same date the European Union estimates that waste could 
provide about 6% of all its energy. 

It is burning, however, that has attracted the most futuristic technologies. In many countries waste-to-energy 
technology in its traditional form is being held back by fears about pollution, which make it hard to get licences and 
permits. Moreover, waste can vary enormously from place to place and day to day, making it hard to calibrate 
equipment. That can lead to higher maintenance costs and lower energy yields than expected. 

One solution is to treat waste before burning it to obtain a more consistent fuel. The simplest technique is to chop it up. 
That helps a little, but does nothing to separate out the items that do not burn or that would fetch a higher price if 
recycled.  

Sterile solution 

Instead, several firms are touting an alternative treatment called autoclaving. In essence, autoclaves are industrial-sized 
rotating pressure-cookers. They have been used to sterilise things since the 19th century, but steaming municipal waste 
in them is a new idea. The combination of heat, motion and pressure cleans recyclable items, even washing off labels 
and glue. It also breaks down food, paper and other combustible material into a fibrous mass that can be used either as 
fuel or for anaerobic digestion. The fuel is of sufficient quality and consistency to allow it to be used as a substitute for 
coal in factories and power plants, not just in incinerators. 

! .ǊƛǘƛǎƘ ŦƛǊƳ ŎŀƭƭŜŘ {ǘŜǊŜŎȅŎƭŜ ƻǇŜƴŜŘ ǘƘŜ ǿƻǊƭŘΩǎ ŦƛǊǎt big waste autoclave in north-east England last year and recently 
announced plans to double its capacity. A rival, Graphite Resources, is building an even bigger plant nearby and there 
are plans for several more around Britain. But industry veterans question whether the revenue from the recyclables and 
the fuel will justify the capital and running costs. 

Much the same doubt surrounds two other technologies called gasification and pyrolysis. Again, both have been around 
since the 19th century, but used for other things. They both involve heating, rather than burning, waste until it breaks 
down into a flammable mixture of carbon monoxide and hydrogen, called syngas, and residual char, ash or slag. The 
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syngas can be converted into a number of different chemicals or even liquid fuel. Waste Management, for example, has 
started a pilot scheme to turn it into diesel.  

A few dozen gasification and pyrolysis plants are up and running in Europe and Japan, and more are planned. 
Proponents argue that they are cleaner than existing waste-to-energy facilities. But the main advantage of these 
technologies over incineration, at least in theory, is that syngas can power gas turbines to make electricity. These are 
more efficient than the steam turbines used in waste-to-energy plants. The hitch is that syngas from waste is full of tarry 
residue that tends to gum up the turbine. It usually needs to be filtered, a step that raises the cost and reduces the 
overall efficiency of the process. 

Several firms have come up with ways to make cleaner syngas. One method involves a device called a plasma arc 
gasifier, which generates artificial lightning bolts between two electrodes. The temperature of the arc itself can reach 
13,000°C or more. Even a few feet away it can be over 4,000°C, more than enough to vaporise most waste and break 
down complex molecules. When the gas is cooled, any hazardous elements in the waste end up sealed in a glassy slag 
that is safe to put into landfill. 

What some pilot plants have shown so far, however, is that a lot of the electricity produced is needed to power the arc. 
Plans for the first full-scale facility, in Saint Lucie, Florida, were recently scaled back.  

Ze-Gen, based in Massachusetts, gasifies waste by injecting it into molten steel. The syngas rises through the pool, heavy 
metals sink to the bottom and other contaminants form a slag on top. Running this kind of furnace, says Bill Davis, the 
ŎƻƳǇŀƴȅΩǎ ōƻǎǎΣ ŎƻƴǎǳƳŜǎ ƻƴƭȅ мр҈ ƻŦ ǘƘŜ ŜƴŜǊƎȅ ƛǘ ǇǊƻŘǳŎŜǎΦ 

The chief problem Ze-Gen and other firms with whizz-bang waste technologies face, says Mr Davis, is raising money to 
build full-scale plants. At the moment neither banks nor individual investors have the appetite to take a punt on an 
unproven idea. In the longer term he worries that so many new waste-processing facilities will spring up that they may 
actually have to compete for rubbish.  

Round and round it goes 

Feb 26th 2009 
From The Economist print edition 

Recycling is good for the environment, but it costs. Is it worth it? 

GREG RUIZ and Tara Bai Hiyale live on opposite sides of the world, in utterly different cities: San Francisco and Mumbai. 
Mr Ruiz has a steady job which brings in almost $20 an hour, along with a pension, health insurance and even a stake in 
the company concerned, thanks to an employee share-ownership plan. Mrs Hiyale lives hand to mouth, subsisting in a 
slum on 100 rupees a day with the help of a local charity. Yet they both do the same job: sorting through the local 
rubbish, trying to salvage goods that can be re-used. The stark differences in their circumstances say a lot about the 
global business of recycling. 

In India, recycling provides a livelihood for millions. Most urban households do not throw out unwanted paper, plastic 
and metal. Instead, they save it and sell it to itinerant traders called kabari-wallahs who come to call at regular intervals. 
The remaining waste is picked over by the cleaners and watchmen at the apartment block they live in before being put 
out in a municipal skip where rag-pickers like Mrs Hiyale search through it again. When trucks deliver the rubbish from 
these skips to dumps such as Deonar, more rag-pickers comb over it yet again.  

Mumbai is thought to be home to hundreds of thousands of rag-pickers. No wonder that until recently Mrs Hiyale could 
not count on a steady income. What she earned depended on how much she found scouring the streets and rummaging 
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through the skips of the suburb of Ghatkopar, where she lives, and the price her discoveries fetched. Most of the time 
she took in less than 100 rupees a day. She had become a rag-ǇƛŎƪŜǊ ŘŜŎŀŘŜǎ ŀƎƻ ǿƘŜƴ ŀ ŘǊƻǳƎƘǘ ǎǘǊǳŎƪ aǳƳōŀƛΩǎ ǊǳǊŀƭ 
ƘƛƴǘŜǊƭŀƴŘΣ ŦƻǊŎƛƴƎ ƘŜǊ ŀƴŘ ƘŜǊ ƘǳǎōŀƴŘ ǘƻ ŀōŀƴŘƻƴ ǘƘŜ ƭŀƴŘ ǘƘŜȅ ŦŀǊƳŜŘ ŀƴŘ ǎŜŜƪ ǿƻǊƪ ƛƴ ǘƘŜ ŎƛǘȅΦ ά9ǾŜǊȅ Řŀȅ ǿŀǎ ŀ 
ōŀŘ ŘŀȅΣέ ǎƘŜ ǎŀȅǎΦ  

A few years ago Mrs Hiyale came across Stree Mukti Sanghatana, a feminist charity that seeks to provide female rag-
pickers (the vast majority) with more stability and security. Now she retrieves the rubbish of apartment blocks that have 
an arrangement with the charity and sorts the recyclable portion in one of its sheds. She still earns only 100 rupees a 
day, but at least, she says, she has access to a steady stream of waste. She also has somewhere to store the material she 
collects, safe from thieves and gouging policemen. And she no longer has to work outdoors all day in the blazing sun and 
torrential monsoon rain. 

The swarming flies and sickly, fetid smell that fill the shed do not seem to put her off her work. She sits on a low, pink 
plastic stool, behind a mound of unsorted goods which she is gradually dividing into smaller piles. Copper wiring goes in 
one heap, aluminium foil in another. Iron and steel is divided by thickness; the heftier pieces fetch a higher price. The 
same goes for plastic bags. Cloth, leather, Tetra Paksτeach has its own pile. Coconut shells go into a bag hanging from 
the rafters. 

Another woman comes in, carrying a load of plastic bottles several times her own size on her head. She will sort it by 
type of plastic and by colour. In another part of the shed a third woman stands knee-deep in waste paper which she is 
separating into cardboard, newspaper, office paper, glossy paper, coloured paper and envelopesτwhich, she says 
proudly, fetch four rupees a kilo, against just one rupee for the newspaper. 

Rag-picking de luxe 

In Sŀƴ CǊŀƴŎƛǎŎƻΣ aǊ wǳƛȊ ǿƻǊƪǎ ŦƻǊ bƻǊŎŀƭ ²ŀǎǘŜ {ȅǎǘŜƳǎΣ ǿƘƛŎƘ ƘŀƴŘƭŜǎ Ƴƻǎǘ ƻŦ ǘƘŜ ŎƛǘȅΩǎ ƘƻǳǎŜƘƻƭŘ ǊǳōōƛǎƘΦ {ƻƳŜ 
days he stands by a conveyor belt in a huge warehouse, picking wood, cardboard, plasterboard and metal out of 
demolition debris. The belt moves quite fast, so only the biggest pieces can be retrieved. The rest falls into a skip, to be 
hauled off to a landfill. 

!ǘ ƻǘƘŜǊ ǘƛƳŜǎ ƘŜ ŘǊƛǾŜǎ ŀ ōǳƭƭŘƻȊŜǊ ƛƴ άǘƘŜ ǇƛǘέΣ ǿƘŜǊŜ ǊǳōōƛǎƘ ǘǊǳŎƪǎ ŘǳƳǇ {ŀƴ CǊŀƴŎƛǎŎƻΩǎ ƘƻǳǎŜƘƻƭŘ ǿŀǎǘŜΣ ǘƻ ōŜ 
loaded onto bigger trucks also headed for the landfill. In theory, residents have already separated out anything that is 
recyclable or biodegradable. In practice, many do not bother. Lots of plastic bottles and paper can be seen through the 
muddle and grime. A study commissioned by Norcal found that 70% of the material going into the pit could have been 
recycled. 

In another cathedral-like warehouse by municipal Pier 96, Norcal sorts the stuff local residents put into their recycling 
bins. An impossibly complicated network of conveyor belts, chutes and tubes whizzes the trash this way and that. 
Machines separate out different materials, in much the same way as Mrs Hiyale and her fellow rag-pickers do back in 
aǳƳōŀƛΦ ! ƳŀƎƴŜǘ ƭƛŦǘǎ ǳǇ ŀƴȅ ƛǊƻƴ ŀƴŘ ǎǘŜŜƭΦ ! ƎŀŘƎŜǘ ŎŀƭƭŜŘ ŀƴ άŜŘŘȅ-currŜƴǘ ǎŜǇŀǊŀǘƻǊέ ŎŀǳǎŜǎ ƻǘƘŜǊ ƳŜǘŀƭǎΣ ǎǳŎƘ ŀǎ 
aluminium and copper, to jump, literally, off the line into different bins. A series of whirling discs arranged into a steep 
slope carries the lighter goodsτmainly paperτupwards but allows heavier ones to fall. Workers pick off phone books, 
glass and plastic bottles. 

¸Ŝǘ ŘŜǎǇƛǘŜ ŀƭƭ ǘƘƛǎ ŎƭŜǾŜǊ ƪƛǘΣ ǘƘŜ ǎƻǊǘƛƴƎ ŀǘ tƛŜǊ фс ƛǎ ƳǳŎƘ ƭŜǎǎ ŜƭŀōƻǊŀǘŜ ŀƴŘ ǇǊŜŎƛǎŜ ǘƘŀƴ ǘƘŀǘ ǇŜǊŦƻǊƳŜŘ ōȅ aǳƳōŀƛΩǎ 
rag-pickers. Plastic and paper is separated into fewer colours and categories; indeed, many types of plastic are not 
accepted at all. The conveyor belts move too fast to catch everything and the workers and machines both make 
mistakes that they cannot correct.  
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Norcal is constantly striving to recycle more, and to improve the purity of the processed 
waste it produces. As it is, the city of San Francisco keeps some 70% of its waste out of 
landfillsτone of the highest rates in the world. That figure is all the more remarkable 
because almost none of the non-landfill waste is burned. The city council has set a goal of 
тр҈ ǊŜŎȅŎƭƛƴƎ ōȅ ƴŜȄǘ ȅŜŀǊ ŀƴŘ ƘƻǇŜǎ ŜǾŜƴǘǳŀƭƭȅ ǘƻ ŀŎƘƛŜǾŜ άȊŜǊƻ ǿŀǎǘŜέΦ Lǘ Ƙŀǎ ǿǊƛǘǘŜƴ 
bƻǊŎŀƭΩǎ ŎƻƴǘǊŀŎǘ ƛƴ ǎǳŎƘ ŀ ǿŀȅ ǘƘŀǘ ǘƘŜ ƳƻǊŜ ǘƘŜ ŦƛǊƳ ǊŜŎȅŎƭŜǎΣ ǘƘŜ ƳƻǊŜ ƳƻƴŜȅ ƛǘ ŜŀǊƴǎΦ 

So Norcal invests in expensive facilities such as the one at Pier 96. It runs vigorous campaigns 
encouraging its customers to recycle. Its garbage trucks are covered with big pictures 
contrasting mouldering cardboard with healthy forests and festering table scraps with 
prospering farms. It inspects its trucks to see which buildings or neighbourhoods are 
throwing away lots of recyclables and gets its staff to contact the worst offenders to urge 
them to be more careful. It even has an artist-in-residence programme, designed to show 
how useful and beautiful junk can be. A recent incumbent made a dress out of used plastic 
ōŀƎǎΤ ŀƴƻǘƘŜǊ ǘǊƛŜŘ ǘƻ ŜȄǇǊŜǎǎ άƻǳǊ ǎƻŎƛŜǘȅΩǎ ŀōǳǎƛǾŜ ǇŀǘǘŜǊƴ ƻŦ ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ ǿŀǎǘŜέ ōȅ 
weaving bits of trash together. 

 
PANOS 
Its a Job  

bƻ ƻƴŜ ƪƴƻǿǎ aǳƳōŀƛΩǎ ǊŜŎȅŎƭƛƴƎ ǊŀǘŜΣ ōǳǘ ƛǘ ǎŜŜƳǎ ƭƛƪŜƭȅ ǘƻ ŜȄŎŜŜŘ {ŀƴ CǊŀƴŎƛǎŎƻΩǎΣ ŦƻǊ ŀ ǎƛƳǇƭŜ ǊŜŀǎƻƴΦ Lƴ aǳƳōŀƛ 
recycling is a profitable pursuit for all involved, whereas in San Francisco it costs most residents money. Indian rag-
pickers require no wages, equipment or electricity. By contrast, Norcal has invested $38m in the materials recovery 
facility (or MRF, in the industry jargon) at Pier 96 and keeps paying out on running costs. 

¢ƘŜ ǊŜǾŜƴǳŜ ŦǊƻƳ bƻǊŎŀƭΩǎ awCǎ ŎƻǾŜǊǎ ǊƻǳƎƘƭȅ ƘŀƭŦ ǘƘŜƛǊ ƻǳǘƎƻƛƴƎǎΦ aŜǘŀƭ ƛǎ ǘƘŜ ƻƴƭȅ ƳŀǘŜǊƛŀƭ ǘƘŀǘ ƛǎ ŎƻƴǎƛǎǘŜƴǘƭȅ 
ǇǊƻŦƛǘŀōƭŜ ǘƻ ǎŀƭǾŀƎŜΣ ǎŀȅǎ aƛƪŜ {ŀƴƎƛŀŎƻƳƻΣ bƻǊŎŀƭΩǎ ōƻǎǎΦ /ŀǊŘōƻŀǊŘ ǳǎǳŀƭƭȅ ƛǎΤ Ƴƻǎǘ ƻŦ ǘƘŜ ƻǘƘŜǊ ƎƻƻŘǎ ǘƘŜ ŦƛǊƳ ǎŜƴŘǎ 
for recycling, including glass, plastic and other types of paper, usually are not. 

¢ƘŜ ǎƘƻǊǘŦŀƭƭ ƛǎ ŎƻǾŜǊŜŘ ōȅ bƻǊŎŀƭΩǎ ŎǳǎǘƻƳŜǊǎΣ ǿƘƻ pay about $25 a month for waste disposal. Whether that price is 
worth paying is a complicated question. The answer depends, among other things, on the cost of alternative disposal 
methods and the value ascribed to the environmental benefits. At the most basic level, recycling competes with 
landfilling. That is reasonably cheap around San Francisco. 

IƻǿŜǾŜǊΣ WŀǊŜŘ .ƭǳƳŜƴŦŜƭŘΣ ƘŜŀŘ ƻŦ ǘƘŜ ŎƛǘȅΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘΣ ŜȄǇƭŀƛƴǎ ǘƘŀǘ ŜǾŜƴ ƛƴ /ŀƭƛŦƻǊƴƛŀΣ ǿƛǘƘ ƛǘǎ 
strict regulation, landfilling involves environmental costs that the city wants to avoid on principle. Climate change is the 
biggest concern. California has adopted ambitious targets for reducing emissions, and methane from landfills makes up 
му҈ ƻŦ ǘƘŜ ŎƛǘȅΩǎ ŜƳƛǎǎƛƻƴǎΦ  

There has been little detailed cost-ōŜƴŜŦƛǘ ŀƴŀƭȅǎƛǎ ƻŦ /ŀƭƛŦƻǊƴƛŀΩǎ ŜƳƛǎǎƛƻƴǎ ǘŀǊƎŜǘǎΣ aǊ .ƭǳƳŜƴŦŜƭŘ ƘŀǇǇƛƭȅ ŎƻƴŎŜŘŜǎΣ ƻǊ 
ƻŦ {ŀƴ CǊŀƴŎƛǎŎƻΩǎ ŀƛƳ ƻŦ ȊŜǊƻ ǿŀǎǘŜΣ ƻǊ ƻŦ ŀƴȅ ƻŦ ǘƘŜ ƳȅǊƛŀŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǘŀǊƎŜǘǎ ǎŜǘ ōȅ ǘƘŜ Ŏƛǘȅ ŀƴŘ ōȅ ǘƘŜ ǎǘŀǘŜΦ 
Politicians adopt them because they think voters will like the sound of them. And they do: the recycling programme, Mr 
Blumenfeld says, is even more popular than the mayor, Gavin Newsom, who won 72% of the vote at the most recent 
election. 

But there must be a price that even San Franciscans would balk at paying to reduce their waste. Mr Sangiacomo thinks 
he could increase the recycling rate by getting the trash in the pit sorted manually, but is not sure the city council would 
approve the extra expense. In less high-minded places, voters and politicians may well snap their purses shut much 
sooner. 

That is what governments all around the rich world are now grappling with. The economic downturn has cut prices for 
recyclables by half or more since last summer. The shares of big recycling firms, sucƘ ŀǎ /ƘƛƴŀΩǎ bƛƴŜ 5ǊŀƎƻƴǎ tŀǇŜǊΣ 
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have plunged over the past year. The American and Canadian arm of Smurfit-Stone, which makes recycled cardboard, 
has filed for bankruptcy. Some traders have been reduced to stockpiling their wares in the hope that prices will rise. 
Others are asking governments for support.  

There is little doubt that recycling is good for the environment. In 2006 the Technical University of Denmark conducted a 
review of 272 studies comparing the effects of recycling with those of landfilling or incineration. They came up with 188 
scenarios involving different materials and recycling methods. In 83% of these scenarios recycling proved the greener of 
the available options. 

For materials such as aluminium, the case is overwhelming. Recycling it requires only a tiny fraction of the energy 
consumed when mining bauxite and refining it into the same amount of metal. For other products the benefits are more 
finely balanced. Glass is heavy, so transporting it uses up a lot of fossil fuel. Collecting it and grinding it up into aggregate 
to make roads can consume more energy than taking it to landfill. But recycling it to make more bottles generally reaps 
an energy saving. 

The green green glass of home 

To recycle glass back into bottles, however, it needs to be sorted by colour. In general, the narrower the categories into 
which recyclables are sorted and the more meticulous the separation, the easier they are to process and the higher the 
price they fetch. White office paper is worth more than mixed paper, for example, and bottles made from a single kind 
of plastic are worth more than an assortment. 

That is where the economics start getting tricky. Manual sorting is expensive in the rich world, which is why recyclables 
are often shipped to places with low labour costs. It helps that there are lots of almost empty container ships sailing 
back to Asia after unloading consumer goods in Europe and America: they will usually carry secondhand paper and 
plastic for a song. After preliminary sorting at Pier 96, foǊ ŜȄŀƳǇƭŜΣ Ƴŀƴȅ ƻŦ {ŀƴ CǊŀƴŎƛǎŎƻΩǎ ǎŀƭǾŀƎŜŘ ƳŀǘŜǊƛŀƭǎ ŀǊŜ 
loaded straight into containers bound for China, where they will be combed over much more thoroughly before being 
recycled. 

The biggest American exporter by volume is a firm called American Chung Nam. In 2007 it sent off 211,300 containers of 
waste paper for recycling, almost all of them to its sister company in China, Nine Dragons Paper. There were six other 
recycling firms among the 20 biggest exporters. In 2006 CyclOpe estimated the value of the international trade in 
recyclables at well over $100 billion. 

Sort it yourself 

Another way to make recycling cheaper is to get the household or business that generates the waste to sort it free of 
charge. This is done without demur in much of Europe and Asia, where municipalities often collect paper, plastics, metal 
and glass separately. (Consumers can be further encouraged to return cans or bottles by including a deposit in their 
price.) But the Anglo-Saxon world dislikes sorting its own waste and often makes a hash of it. In San Francisco Mr 
Newsom wants to oblige residents to keep organic waste out of their rubbish bins. Originally he proposed fines of up to 
$1,000 for persistent offenders, but this caused such outrage that the figure was reduced to $100. Even so, says Mr 
Blumenfeld, the policy is unlikely to be vigorously enforced. 

Most cities in America are allowing their citizens to throw anything recyclable into a single bin, to be sorted out at an 
MRF like the one at Pier 96 in San Francisco. Thanks in ǇŀǊǘ ǘƻ ǘƘŜ ǎǇǊŜŀŘ ƻŦ ǎǳŎƘ ǇǊƻƎǊŀƳƳŜǎΣ !ƳŜǊƛŎŀΩǎ ǊŜŎȅŎƭƛƴƎ ǊŀǘŜ 
ŘƻǳōƭŜŘ ōŜǘǿŜŜƴ мффр ŀƴŘ нллрΣ ǘƻ он҈Φ hǾŜǊ ǘƘŜ ǎŀƳŜ ǇŜǊƛƻŘ 9ǳǊƻǇŜΩǎΣ ǿƘƛŎƘ ǎǘŀǊǘŜŘ ŀǘ нн҈Σ ǊƻǎŜ ǘƻ пм҈Φ 
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MRFs are getting more sophisticated all the time. At a plant on the outskirts of London a firm called Closed Loop 
Recycling sorts plastic bottles before recycling them. One machine uses optical scanning to work out what sort of plastic 
the bottles are made of. Blasts of air from a line of nozzles then direct each one to the appropriate bin. This device can 
cope with only a few different categories and often makes mistakes. But another machine in the plant, which uses a 
laser to scan the passing material, can sort plastic by type and colour with great accuracy.  
 

Retna UK  
From bottle to bottle  

¢Ƙƛǎ ǇǊƻŎŜǎǎΣ ǎŀȅǎ /ƘǊƛǎ 5ƻǿΣ /ƭƻǎŜŘ [ƻƻǇΩǎ ƳŀƴŀƎƛƴƎ ŘƛǊŜŎǘƻǊΣ 
ǿŀǎ άŀ ƭŀō ǘǊƛŀƭέ ǘǿƻ ȅŜŀǊǎ ŀƎƻΦ ¢ƘŜ ŦƛǊƳ ƛǎ ƴƻǿ ǘŀƪƛƴƎ ǇŀǊǘ ƛƴ ŀ 
new trial to see whether similar devices can separate mixed 
plastics of all kinds rather than just bottles. That would 
dramatically improve the economics of recycling items of marginal 
value, such as yogurt pots. Thanks to such advances, says Mr Dow, 
the number of things that can be profitably recycled will keep 
expanding. 

But Closed Loop can afford such fancy kit only because there is a 
strong market for its product: plastic of sufficient quality to be used to package food. British retailers are keen to 
increase the amount of recycled material in their packaging, partly because it is slightly cheaper than the virgin sort but 
Ƴŀƛƴƭȅ ōŜŎŀǳǎŜ ǘƘŜƛǊ ŎǳǎǘƻƳŜǊǎ ŀǊŜ ƪŜŜƴ ƻƴ ǘƘŜ ƛŘŜŀΦ ¢ŜǎŎƻΣ .ǊƛǘŀƛƴΩǎ ōƛƎƎŜǎǘ ǊŜǘŀƛƭŜǊΣ ŀŘǾŜǊǘƛǎŜǎ ŀ ƭƛƴŜ ƻŦ ǎŎƘƻƻƭ 
uniforms made from recycled polyester. One of the ways it has responded to the growing clamour against plastic bags, 
says Alasdair James, its director of recycling, waste and packaging, is to use recycled ones. 

Most of the bottles Closed Loop is currently recycling would otherwise have been shipped to China to be transformed 
into lower-grade plastic for cheap hard hats, artificial fleeces and ǘƘŜ ƭƛƪŜΦ .ǳǘ ǎǳŎƘ άŘƻǿƴŎȅŎƭƛƴƎέ ǘŜƴŘǎ ǘƻ ōŜ ƳǳŎƘ ƭŜǎǎ 
profitable than genuine recycling, and much more vulnerable to price swings. Closed Loop is still making money. It plans 
to build a second plant this year, despite the economic gloom.  

/ƭƻǎŜŘ [ƻƻǇΩǎ ǎǳccess did not come about by chance. The Waste and Resources Action Programme (WRAP), a 
government-funded agency charged with reducing landfilling, among other worthy goals, helped to pay for the initial 
trial of the recycled bottles. It also helped to bring together Closed Loop, Veolia (which supplies the used bottles), the 
retailers that buy the recycled plastic and the banks that financed the plant. It is now providing similar help with the 
attempt to sort mixed plastics. 

²w!tΩǎ ŀƛƳ ƛǎ ǘƻ ƘŀǊƴŜǎǎ ƳŀǊƪŜǘ Ŧorces rather than fight them. By getting municipalities and waste firms together it can 
ensure big and steady enough streams of different materials to justify investment in new recycling plants. By pooling 
potential buyers of recycled goods it helps to provide those plants with sufficient customers. And its involvement helps 
to reassure the investors. 

But the most effective policy would be to incorporate the costs of the pollution caused by gathering and processing 
virgin materials into their prices. That would align environmental goals with business ones, sparing governments the 
ǘǊƻǳōƭŜ ƻŦ ǘǊȅƛƴƎ ǘƻ ōŀƭŀƴŎŜ ǘƘŜ ǊŜŎȅŎƭŜǊǎΩ ōƻƻƪǎΦ  
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Muck and brass 

Feb 26th 2009 
From The Economist print edition 

The waste business smells of money 

RECYCLING aside, waste firms often describe themselves as recession-proof. The logic is simple: their workload is always 
increasing. As countries get richer and more urban and their populations expand, they throw away ever more stuff. The 
OECD forecasts that although municipal waste in rich countries will grow only by a fairly sedate average of 1.3% a year 
ǳǇ ǘƻ нлолΣ ƻǊ ŀōƻǳǘ оу҈ ƛƴ ŀƭƭΣ LƴŘƛŀΩǎ Ŏƛǘȅ-ŘǿŜƭƭŜǊǎ ǿƛƭƭ ōŜ ƎŜƴŜǊŀǘƛƴƎ мол҈ ƳƻǊŜ ǊǳōōƛǎƘ ŀƴŘ /ƘƛƴŀΩǎ ƻǾŜǊ нлл҈ ƳƻǊŜ 
over the same period. That increase will come partly from a growing amount of waste generated per person but mainly 
from a rising urban population. Overall, Nickolas Themelis of Columbia University expects worldwide waste to double by 
2030. 

Growing wealth generally goes hand in hand with more concern for the local environment. In time, governments in 
developing countries will make sure that more waste is collected and tighten the rules about disposal. For example, 
LƴŘƛŀΩǎ {ǳǇǊŜƳŜ /ƻǳǊǘ Ƙŀǎ ǊǳƭŜŘ ǘƘŀǘ ŀƭƭ ŎƛǘƛŜǎ ƻŦ мллΣллл ǇŜƻǇƭŜ ƻǊ ƳƻǊŜ ǎƘƻǳƭŘ ǇǊƻǾƛŘŜ ŀ ǿŀǎǘŜ-collection service. The 
Indian government, for its part, has set guidelines and targets for treatment and is working on a law on e-waste. At 
present these rules are observed mainly in the breach, but with time and public pressure compliance should grow. 

In rich and poor countries alike the authorities are increasingly inclined to entrust waste management to the private 
sector. That reflects not just the economic orthodoxy of recent decades but also the rising cost of complying with ever 
stricter environmental rules. In Britain municipalities have been obliged to hold public tenders for waste management 
since 1989. In America private firms dispose of roughly 70% of all waste. The more go-ahead cities in China, including 
Beijing, Shanghai and Guangzhou, have handed some rubbish-disposal contracts to private firms. 

Mumbai offers a good example of the way things are going. Its collection rate is already well above the Indian average of 
60%. Its environmental standards are also rising. Although almost all its waste currently goes to municipally owned 
dumps such as Deonar, with almost no pollution controls, the city plans to transform them into sanitary landfills and to 
build a new, greener facility from scratch. It is also installing equipment to collect methane and leachate at a recently 
closed dump, Gorai. The role of the private sector is growing: the local government has brought in consultants for the 
Gorai project and hopes to involve private partners in the landfill schemes. It is already using contractors to take most 
waste to its dumps.  

One big Indian city, Chennai, has contracted out its rubbish collection to Veolia Environnement, one of the giants of the 
waste industry, which has a number of contracts in developing countries, including Brazil, South Africa and China. Its 
Ƴŀƛƴ ǊƛǾŀƭΣ {ǳŜȊ 9ƴǾƛǊƻƴƴŜƳŜƴǘΣ ƛǎ ŀŎǘƛǾŜ ƛƴ /ƘƛƴŀΣ aƻǊƻŎŎƻ ŀƴŘ ŜƭǎŜǿƘŜǊŜΦ /ƻǾŀƴǘŀΣ ǘƘŜ ǿƻǊƭŘΩǎ ōƛƎƎŜǎǘ ǿŀǎǘŜ-to-
energy firm, already runs one facility in China and has several more in the works. 

Alamy  
Artful Spittelau  

Waste firms see ample opportunities in the rich world, too, because ever stricter regulations 
are helping to make up for the slower growth in waste volumes. On the whole, says Henri 
Proglio, the boss of Veolia Environnement, the more complicated the treatment, the higher 
the margin.  

.ŜǘǿŜŜƴ мфур ŀƴŘ нллрΣ ŀǎ !ƳŜǊƛŎŀΩǎ ǊŜƎǳƭŀǘƛƻƴǎ Ǝƻǘ ǘƛƎƘǘŜǊ ŀƴŘ ǎƳŀƭƭ ƭŀƴŘŦƛƭƭǎ ǿŜƴǘ ƻǳǘ ƻŦ 
business, average tipping fees rose from less than $10 per tonne to almost $35. But the 
European Union is probably the most zealous regulator: it has separate legally binding 
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άŘƛǊŜŎǘƛǾŜǎέ ƻƴ ǿŀǎǘŜ ǇƻƭƛŎȅ ƛƴ ƎŜƴŜǊŀƭΣ ƘŀȊŀǊŘƻǳǎ ǿŀǎǘŜΣ ǘƘŜ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ƻŦ ǿŀǎǘŜΣ Ǉƻƭƭǳǘƛƻƴ ŎƻƴǘǊƻƭΣ ƭŀƴŘŦƛƭƭǎΣ 
incinerators, and a host of specific sorts of waste, from cars to packaging to electronic goods. That has helped to push 
average tipping fees much hƛƎƘŜǊ ǘƘŀƴ !ƳŜǊƛŎŀΩǎΥ ϵтп ŀ ǘƻƴƴŜ ƛƴ CǊŀƴŎŜΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ŀƴŘ ϵрл ƛƴ LǘŀƭȅΣ ŀŎŎƻǊŘƛƴƎ ǘƻ 
CyclOpe.  

The big waste-industry companies welcome tighter regulation. Unlike the tiddlers, they can afford the investment 
needed to comply with it. The search for economies of scale has led to dramatic consolidation in recent decades. In 
Britain, between 1992 and 2001 the market share of the 15 biggest companies rose from 30% to 60%. In America 
consolidation is still in progress. Last year the third-biggest waste firm, Republic Services, spurned an offer from the 
biggest, Waste Management, and instead spent $6 billion buying the second-biggest, Allied Waste Industries. The two 
ǊŜƳŀƛƴƛƴƎ ŦƛǊƳǎ ƘŀǾŜ ŀ ŎƻƳōƛƴŜŘ ƳŀǊƪŜǘ ǎƘŀǊŜ ƻŦ пм҈Σ ŀŎŎƻǊŘƛƴƎ ǘƻ {ǘŀƴŘŀǊŘ ϧ tƻƻǊΩǎΣ ŀ ǊŀǘƛƴƎ agency. 

It just keeps coming 

For such big, integrated firms, waste is also a very stable business. Although households and businesses produce 
somewhat less rubbish in tough economic times, the decline in volume is usually only a percentage point or two, says Mr 
Parker of the National Solid Wastes Management Association. And contracts often run for long periods. Four Winds 
Capital Management, an investment firm that is setting up a waste-industry fund, reckons that the average length of a 
collection contract is seven years; of a disposal contract, nine years; and of an integrated contract, 17 years. No wonder 
ǘƘŀǘ ǘƘŜ ōƛƎ ŦƛǊƳǎΩ ŜŀǊƴƛƴƎǎ ŀǊŜ ǎǘƛƭƭ ƎǊƻǿƛƴƎ ƴƛŎŜƭȅΦ {ƘŀǊŜǎ ƻŦ ƭƛǎǘŜŘ ǿŀǎǘŜ ŦƛǊƳǎ ƘŀǾŜ ŀƭǎƻ ǎǳŦŦŜǊŜŘ ƭŜǎǎ ǘƘŀƴ Ƴƻǎǘ ƛƴ ǘƘŜ 
recent downturn (see chart 4). 

 

Waste firms often have multiple revenue streams, which can also help 
them weather a downturn. A waste-to-energy firm, for example, earns 
άƎŀǘŜ ŦŜŜǎέ ŦƻǊ ǘŀƪƛƴƎ ǘƘŜ ǿŀǎǘŜ ƛƴ ǘƘŜ ŦƛǊǎǘ ǇƭŀŎŜΣ ŀǎ ǿŜƭƭ ŀǎ ǇŀȅƳŜƴǘǎ ŦƻǊ 
the power it generates and any metals it recovers from the ash. Recycling 
firms are the obvious exception, but even they deal in a variety of goods 
whose prices do not always move in lockstep. 

Concern about global warming should provide a big boost for the waste 
business in the future. Methane from landfills accounts for only about 4% 
of greenhouse gases, but it can be dealt with relatively cheaply and easily. 
Recycling tends to consume less energy than making goods from scratch, 
which helps to curb emissions. 

Cities are particularly keen to ǘŀŎƪƭŜ ƭŀƴŘŦƛƭƭ ƎŀǎΣ ǎŀȅǎ aǊ .ƭǳƳŜƴŦŜƭŘ ƻŦ {ŀƴ CǊŀƴŎƛǎŎƻΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘΣ 
because it is one of the few sources of emissions over which they have jurisdiction. And in places that do not have much 
heavy industry it can make quite a large contribution to total emissions: in San Francisco its share is 18%. 

In many countries power from landfill gas or waste-to-energy plants (like the one at Spittelau, outside Vienna, illustrated 
above) attracts subsidies of one kind or another because it saves emissions. In the developing world it can earn UN-
backed carbon credits, which can be sold to governments or firms that must reduce their emissions under the Kyoto 
protocol. Mumbai, for one, plans to sell such credits when its landfill-gas project at Gorai comes on stream. 

Firms such as Covanta see worries about climate change as a spur to waste-to-energy projects. Incineration could save 
ǳǇ ǘƻ ŀ ƎƛƎŀǘƻƴƴŜ ƻŦ ŜƳƛǎǎƛƻƴǎ ƛŦ ǿƛŘŜƭȅ ŀŘƻǇǘŜŘΣ ǎŀȅǎ /ƻǾŀƴǘŀΩǎ ōƻǎǎΣ !ƴǘƘƻƴȅ hǊƭŀƴŘƻΦ ¢Ƙŀǘ ƛǎ ŀōƻǳǘ ƻƴŜ-seventh of 
the curreƴǘ Ǝƭƻōŀƭ ǘƻǘŀƭΦ !ƭǊŜŀŘȅΣ ǘƘŜ ǿƻǊƭŘΩǎ тлл-odd waste-to-energy plants generate more power than all its wind 
turbines and solar panels put together. 
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Japan and Singapore burn more than 50% of their municipal waste. Burning is also popular in many European countries. 
China currently incinerates only 2% of its rubbish, but has set itself a goal of 30% by 2030. That will involve an 
investment of at least $6.3 billion, according to New Energy Finance, a research outfit. Even America is thinking again: in 
20-odd states that require utilities to generate a proportion of their power from renewable sources, waste-to-energy 
Ǉƭŀƴǘǎ Ŏƻǳƴǘ ǘƻǿŀǊŘǎ ǘƘŜ ƎƻŀƭΦ aǊ ¢ƘŜƳŜƭƛǎ ǊŜŎƪƻƴǎ ƛǘ ŎƻǳƭŘ ǎǳǇǇƭȅ ŀǎ ƳǳŎƘ ŀǎ п҈ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŜƭŜŎǘǊƛŎƛǘȅΦ 

But it is Britain that currently offers the biggest incentives to waste firms. Trying to meet a target set by one of those 
European directives, it discourages landfilling by taxing it heavily. The tax rose by £8 per tonne in April last year, to £32 
όϷпсΣ ϵотύΣ ŀƴŘ ƛǎ ǎŜǘ ǘƻ ǊƛǎŜ ōȅ ŀ ŦǳǊǘƘŜǊ ϻу ōƻǘƘ ǘƘis year and next. In a country that still sends over half its waste to 
landfill, municipalities and businesses are desperate to find other ways of disposing of their rubbish. 

No wonder, then, that so many of them are experimenting with avant-garde technologies. The government estimates 
ǘƘŀǘ ƳŜŜǘƛƴƎ ǘƘŜ ǘŀǊƎŜǘ ǿƛƭƭ ǊŜǉǳƛǊŜ ϻмл ōƛƭƭƛƻƴ ƻŦ ƛƴǾŜǎǘƳŜƴǘΦ !ǎ ƻƴŜ ŜƴǘǊŜǇǊŜƴŜǳǊ Ǉǳǘǎ ƛǘΣ .Ǌƛǘŀƛƴ ƛǎ άōŜŀŎƘŦǊƻƴǘ 

ǇǊƻǇŜǊǘȅέ ŦƻǊ ŀƴȅƻƴŜ ǿƛǘƘ ŀ ƴƛŦǘȅ ƴŜǿ ǿŀǎǘŜ-processing technology to sell.  

Less is more 

Feb 26th 2009 
From The Economist print edition 

The ultimate in waste disposal is to tackle the problem at source 

SIEBEN LINDEN, a hamlet in former East Germany, half-way between Hamburg and Berlin, looks deceptively normal. 
There is a cluster of houses, some fields, a few cars parked by the side of the road and a small shop, all set against the 
backdrop of a looming pine forest. 

Closer inspection, however, reveals a few peculiarities. Several of the modern-looking buildings turn out to be made of 
wood, straw and mud. There are huge quantities of logs, because wood-fired stoves and boilers provide all the heating, 
and quite a few solar panels, which generate most of the electricity. And there are more young people around than 
usual in rural Germany. Sieben Linden, a self-proclaimed eco-village, is growing fast, unlike the surrounding towns. 

The 120 inhabitants have decided to live in as green a manner as possible. They are trying to wean themselves off fossil 
fuels, grow their own food and timber, acquire fewer frivolous possessions and produce less waste. Food comes either 
from their own fields or from wholesalers, so there is no need for much packaging. Any scraps are composted. Urine 
from the toilets is diverted to a reedbed for natural purification, and the faeces are turned into compost for the 
ŎƻƳƳǳƴƛǘȅΩǎ ŦƻǊŜǎǘΦ 

The residents live separately but share big appliances such as washing machines and cars. Before buying a new tool, say, 
ǘƘŜȅ ǿƛƭƭ Ǉǳǘ ŀ ƴƻǘŜ ƛƴǘƻ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ƭƻƎōƻƻƪ ǘƻ ŀǎƪ ƛŦ ŀƴȅōƻŘȅ Ƙŀǎ ƻƴŜ ǘƘŜȅ ŎƻǳƭŘ ōƻǊǊƻǿΦ If not, they will probably 
ōǳȅ ƻƴŜ ǎŜŎƻƴŘƘŀƴŘΦ ¢ƘŜȅ ƻŦǘŜƴ ǿŜŀǊ ƻƴŜ ŀƴƻǘƘŜǊΩǎ ƘŀƴŘ-me-downs. Unwanted possessions are left out for others to 
help themselves. 

Carefree consumption is not actually forbidden, though it would raise eyebrows, says Eva Stützel, who helped to found 
Sieben Linden over a decade ago. But the main reason the inhabitants buy less and waste less is that they have a rich 
community life which does not revolve around trips to shops, restaurants and cinemas. They go ice-skating on a nearby 
pond in winter and swimming in summer; they teach one another horse-riding and yoga and tai chi; they put on plays 
and concerts and seminars. 
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The idea, explains Kosha Joubert, another resident, is not to adopt a dreary, ascetic lifestyle but to demonstrate that it is 
possible to live in a green manner without undue sacrifice or disruption. Western urbanites could easily adopt elements 
of the eco-village lifestyle, she says, by forming car pools, say, or shopping co-operatives. 

Tipping point 

Until recently most people in the waste industry had assumed that it was impossible to reduce the amount being 
produced and were concentrating on putting the stuff to better use. But lately that assumption has been challenged. For 
one thing, the pace at which the rich world churns out rubbish has been slowing. 

Between 1980 and 2000 the amount of waste produced by the OECD countries increased by an average of 2.5% a year. 
Between 2000 to 2005 the average growth rate slowed to 0.9%. That was just ahead of the rate of population growth 
όлΦт҈ύΣ ōǳǘ ǿŜƭƭ ōŜƘƛƴŘ ǘƘŜ ǊŀǘŜ ƻŦ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ όнΦн҈ύΦ ¢ƘŜ h9/5 ŘŜǎŎǊƛōŜǎ ǘƘƛǎ ŀǎ άŀ ǊŀǘƘŜǊ ǎǘǊƻƴƎ ǊŜƭŀǘƛǾŜ 
ŘŜŎƻǳǇƭƛƴƎ ƻŦ ƳǳƴƛŎƛǇŀƭ ǿŀǎǘŜ ƎŜƴŜǊŀǘƛƻƴ ŦǊƻƳ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘέΣ ŀƭǘƘƻǳƎƘ ƛǘ ŜȄǇǊŜǎǎŜǎ ǎƻƳŜ ƳƛǎƎƛǾƛƴƎǎ ŀōƻǳǘ ǘƘŜ 
reliability of the data. The European Union has detected a similar trend in several European countries, as has CyclOpe, 
the research institute. 

Reducing the amount of waste being produced makes a great deal of sense, provided it does not cost more, in either 
environmental or financial terms, than disposing of it in the usual way. Governments hope it might help to trim both 
greenhouse-gas emissions and waste-management costs. But they are not sure how best to encourage it.  

Some are trying to persuade consumers to throw away less. The simplest method is to collect the rubbish less often. In 
areas of Britain where the dustmen come round only every other week, recycling rates are 10% higher than elsewhere. 

Another tactic is to make households pay by volume for the rubbish they generate, rather than through a flat fee or 
ǘƘǊƻǳƎƘ ƭƻŎŀƭ ǘŀȄŜǎΦ aŀƴȅ ǇƭŀŎŜǎ ƛƴ 9ǳǊƻǇŜΣ !ƳŜǊƛŎŀ ŀƴŘ !ǎƛŀ ƘŀǾŜ ŀŘƻǇǘŜŘ άǇŀȅ-as-you-ǘƘǊƻǿέ ǎŎƘŜƳŜǎΦ όLƴ ¢ŀƛǿŀƴΣ 
householders even have to chuck their own rubbish into the truck.) About a quarter of Americans live in communities 
with such programmes. The EPA reckons that they reduce the volume of rubbish by 14-27% and increase recycling 
(which usually remains free) by 32-59%.  

There are drawbacks. Fly-tippingτthe illegal dumping of wasteτtends to rise slightly as people try to avoid paying. And 
householders generally grumble a lot if they have to pay extra to have their rubbish collected. Some communities have 
responded by offering rebates to those who throw away lessτa more palatable way of packaging the same idea. But 
most local authorities have simply decided against the idea. When the British government offered them money to 
experiment with pay-as-you-throw schemes earlier this year, not one signed up. 

Businesses are generally seen as a softer target than consumers. It can be argued that manufacturers bear some 
responsibility for the amount of waste rich countries produce. They often have an incentive to reduce waste anyway, 
since most already pay for disposal by volume. There is even a name for the steady reduction in materials used to make 
ǘƘŜ ǎŀƳŜ ƎƻƻŘǎΥ άƭƛƎƘǘǿŜƛƎƘǘƛƴƎέΦ Lǘ ƛǎ ƴƻǘ ƻƴƭȅ ŜƭŜŎǘǊƻƴƛŎ ƎŀŘƎŜǘǎ ǘƘŀǘ ƘŀǾŜ ōŜŎƻƳŜ ǎƳŀƭƭŜǊ ŀƴŘ ƭƛƎƘǘŜǊ ƻǾŜǊ ǘƘŜ ȅŜŀǊǎ 
even as their performance has improved but many other things too, from 
cars to plastic bags. 

Sieben Linden  
A lifestyle choice at Sieben Linden  

The average aluminium drink can is now only half as thick as it was in the 
1960s, according to Molson Coors, the firm that introduced this type of 
container in 1959. Its American subsidiary has reduced the weight of its 
cans by 7% in the past five years alone. That means savings not only on the 
metal itself but also on transport and even cooling: thinner cans chill 
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faster. 

Officials in the EU, in particular, are keen to hurry lightweighting along. WRAP, the British agency charged with reducing 
waste, is trying to promote it for various sorts of packaging. It funded trials of a lightweight pull-tab lid for food tins, 
which it believes could save 15,000 tonnes of steel each year in Britain alone. Heinz, a giant food manufacturer which 
took part in the trial, hopes that adopting the new lids will save it £400,000 a year. WRAP has conducted similar tests of 
thinner glass and plastic bottles, with equally promising results. 

²w!t ŀƭǎƻ ŎŀƧƻƭŜŘ .ǊƛǘŀƛƴΩǎ ōƛƎƎŜǎǘ ǎǳǇŜǊƳŀǊƪŜǘǎ ŀƴŘ Ŧood suppliers into signing a voluntary agreement to halt the 
growth in packaging by last year and start reducing it from 2010. Last July it announced that the initial target had been 
met, despite a 1.8% rise in sales. Some firms are going much further: in 2007 Tesco pledged to reduce its packaging by a 
quarter by 2010. 

In theory, consumers could steer firms towards waste reduction by buying products that are easy to recycle, say, or have 
ƻƴƭȅ ƳƛƴƛƳŀƭ ǇŀŎƪŀƎƛƴƎΦ ¢ƻ ǎƻƳŜ ŜȄǘŜƴǘ ǘƘƛǎ ƛǎ ƘŀǇǇŜƴƛƴƎΦ ¢ŜǎŎƻΩǎ !ƭŀǎdair James says British consumers rank the 
environment as their third priority after price and convenience. But many governments are trying to give greenery an 
extra push with compulsory waste-reduction schemes. Some levy fees on certain products, akin to bottle deposits, to 
ensure they are disposed of safely. Thirty-six states in America, for example, charge for the disposal of tyres. The states 
spend the money on clean-up programmes or pay others to run such programmes. Many of the tyres are blended into 
ǊƻŀŘ ǎǳǊŦŀŎŜǎ ƻǊ ōǳǊƴŜŘ ƛƴ ŎŜƳŜƴǘ ƪƛƭƴǎΦ {ŜǾŜǊŀƭ ƻǘƘŜǊ ǎǘŀǘŜǎ ƘŀǾŜ άŀŘǾŀƴŎŜ ǊŜŎƻǾŜǊȅ ŦŜŜǎέ ŦƻǊ ŎƻƳǇǳǘŜǊ ƳƻƴƛǘƻǊǎ ŀƴŘ 
televisions. So have Japan, South Korea and Taiwan, among others, and China is working on a scheme. 

The problem with fee programmes is that all goods in a category are subject to the same charge, whether they are easy 
or hard to get rid of. That gives manufacturers no incentive to build easy disposal into the design of a product.  

One answer is to ban certain substances outright, thereby eliminating the need to dispose of them later. A number of 
places, from San Francisco to the tiny Himalayan kingdom of Bhutan, have banned or severely restricted the use of 
plastic bags. The EU barred the use of several heavy metals and flame retardants in electronic goods in 2006 and 
ǊŜŎŜƴǘƭȅ ǇǊƻǇƻǎŜŘ ŜȄǇŀƴŘƛƴƎ ǘƘŜ ǎŎƘŜƳŜΦ {ŜǾŜǊŀƭ !ƳŜǊƛŎŀƴ ǎǘŀǘŜǎ ǿŜǊŜ ǎƻ ƛƳǇǊŜǎǎŜŘ ǘƘŀǘ ǘƘŜȅ ƘŀǾŜ ŎƻǇƛŜŘ ǘƘŜ 9¦Ωǎ 
rules. 

Return to sender 

.ǳǘ ǘƘŜ 9¦ Ƙŀǎ ƎƻƴŜ ŦǳǊǘƘŜǊΣ ŀǇǇƭȅƛƴƎ ŀ ŎƻƴŎŜǇǘ ŎŀƭƭŜŘ άŜȄǘŜƴŘŜŘ ǇǊƻŘǳŎŜǊ ǊŜǎǇƻƴǎƛōƛƭƛǘȅέ ǘƻ an ever-expanding list of 
items including cars and computers. At its simplest, this means that manufacturers have to take back their products 
ǿƛǘƘƻǳǘ ŎƘŀǊƎŜ ǿƘŜƴ ŎƻƴǎǳƳŜǊǎ ƘŀǾŜ ŦƛƴƛǎƘŜŘ ǿƛǘƘ ǘƘŜƳΦ ¢ƘŜ 9¦Ωǎ ŘƛǊŜŎǘƛǾŜ ƻƴ άŜƴŘ-of-ƭƛŦŜ ǾŜƘƛŎƭŜǎέ ƴƻǘ ƻƴƭȅ ƻōƭƛƎes 
manufacturers to accept vehicles that are no longer wanted, but also requires them to recycle or re-use 80% of the parts 
by weight, a proportion that will rise to 85% by 2015. The manufacturers can farm out the job, but only to authorised 
firms. 

Hewlett-Packard (HP), which makes lots of electronic devices that are subject to such rules, says it welcomes them. It 
has always tried to design its products not just from cradle to grave, a spokesman explains, but from cradle to cradleτ
meaning with recycling in mind. Its laptops are 90% recyclable and its printers at least 70%. By last year HP had recycled 
over 450,000 tonnes of used equipment. It aims to double that figure by the end of next year. At its facility in Roseville, 
California, workers first check discarded computers and printers to see if they can be re-used: it refurbishes 2.5m 
devices a year. The rest are taken to bits. First the big, accessible parts are removed, along with anything dangerous, and 
then heavy-duty shredders grind up the remainder into tiny pieces that can be sorted by standard recycling equipment. 

An engineer explains how a decade of such work has taught HP how to make the process simpler and cheaper. It now 
uses screws instead of glues wherever possible, and has reduced the number of different kinds of plastic in its products 
from 200 to five. It plans to eliminate one moreτpolyvinyl chlorideτfrom new computer models this year. It is proud of 
having closed the loop on ink cartridges for its printers, which it now makes from old cartridges. 
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But the firm would like to go further, designing computers so that they can be easily upgraded rather than replaced. 
¦ƭǘƛƳŀǘŜƭȅΣ ǎŀȅǎ /ƘŀƴŘǊŀƪŀƴǘ tŀǘŜƭΣ ǿƘƻ ƘŜŀŘǎ ƛǘǎ άǎǳǎǘŀƛƴŀōƭŜ L¢ ŜŎƻǎȅǎǘŜƳǎ ƭŀōƻǊŀǘƻǊȅέΣ ƳƻŘŜǊƴ ŎƻƳǇǳǘŜǊ ǎȅǎǘŜƳǎ 
will allow firms to calculate the precise disposal costs of a product during the design phase and include them in the sale 
price. More sophisticated products will also warn users when they are about to fail, eliminating the need for spare 
capacity. 

Think before you legislate 

Sadly, however, that sort of world is still a long way off. Governments are wildly inconsistent in their approach to 
extended producer responsibility. They tend to home in on particular products without justification (tyres, after all, are 
not among the biggest threats to the planet). Their goals seem arbitrary too: how did the EU decide that 85% of car 
parts had to be recycled, not 84% or 86%? And why should the deadline be 2015, not some other year? 

Official thinking about waste in general seems equally confused. Why levy deposits to encourage the recycling of glass 
bottles but not plastic ones? Why control the disposal of municipal waste in such detail but allow utilities to pile up coal 
ash unchallenged? Why tax and regulate landfills out of all proportion to the damage they do to the environment? The 
individual policies do not add up to a grand design. 

Alamy 
Lǘ ŘƻŜǎƴΩǘ ƘŀǾŜ ǘƻ ōŜ ƭƛƪŜ ǘƘƛǎ 

A desire to reduce the amount of waste being produced and to 
minimise the harm it does is all well and good, but governments must 
be sure to encourage those ends by the cheapest and most efficient 
means. Plugging loopholes in the rules is a good first step. American 
officials should be much stricter about coal-ash tips, regardless of how 
much clout utilities have in Congress. Similarly, governments should 
pay more attention to waste that winds up in the sea, even if it falls 
outside their formal jurisdiction. 

Emissions of greenhouse gases and other noxious chemicals are a 
worry. But instead of banning or heavily taxing particular waste-
disposal technologies to reduce the emissions they produce, 
governments should tax or limit emissions in general. That would steer investors towards the cleanest technologies, 
whatever they might be. Thus, instead of clamping down on landfills because of the methane they produce, or 
incinerators for fear of dioxins, governments should tackle methane and dioxins across the board. If landfills and 
incinerators can meet the standards they set, they should be welcomed. 

Putting a price on greenhouse-gas emissions would also help to promote recycling. At the moment, it is often cheaper to 
process virgin materials, despite the extra energy required, because collecting and sorting recyclables is so labour-
intensive. Recycling produces far fewer greenhouse gases, but recycling firms do not get much benefit out of that 
because their rivals pay little or nothing for the emissions they produce. In effect, governments are subsidising the use 
of raw materials by failing to charge big energy users for the emissions they cause. Scrapping that subsidy would provide 
recycling firms with a big boost. 

Above all, regulators should be conscious of the costs of the rules they lay down. Blanket bans, 100% targets and 
punitive taxes are usually a sign of dogmatism. It cannot be desirable for California to recycle absolutely everything. 
There must be some waste that is better burnt or buried. Construction and demolition, for example, produce lots of 
ƛƴŜǊǘ ǿŀǎǘŜ ǘƘŀǘ Ŏŀƴ ōŜ ŎƘŜŀǇŜǊ ǘƻ Ǉǳǘ ƛƴǘƻ ƭŀƴŘŦƛƭƭ ǘƘŀƴ ǘƻ άŘƻǿƴŎȅŎƭŜέ ƛƴǘƻ ƭƻǿŜǊ-value construction materials. And 
there is nothing wrong with burning wood or even some plastics, provided the right pollution controls are in place. 
Politicians should prize value for money above political correctness or rhetorical flourish. 
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Still, in their muddled and heavy-handed way, governments are groping towards the idea of making the polluter pay by 
internalising the cost of responsible waste disposal. That is surely the right way to go. If governments oblige 
manufacturers to include the cost of disposal in their prices, firms will pass those costs on to consumers, who will have 
an incentive to buy the products that are the easiest to dispose of and therefore cheapest. All this should provide a spur 
to the waste industry and speed the adoption of new technology. Firms like HP have seen the writing on the wall: waste 
is heading for a redesign.  
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